To determine the degree of risk during the first year after diagnosis with a mental illness.
Limitations
• The study could not assess severity of disorders.
• The study was limited to people who received treatment for a mental disorder.
S uicide is the 10th leading cause of death and it is estimated that a million people die by suicide, worldwide, each year. 1, 2 Preventing suicide has proven to be problematic so far. 2 The causes of suicide and the relation between mental illness and suicidal behaviours are not well understood. 3 Understanding these factors is important for determining people most at risk. Previous research has linked mental illness to suicide and attempted suicide. 1, [4] [5] [6] [7] The data suggest that around 90% of suicides occur among people with mental illness. 2 There is evidence that the risk of suicide is particularly high shortly after diagnosis with mental illness. 5, [7] [8] [9] [10] During their 18-year follow-up of a sample of patients with deliberate self-harm, De Moore and Robertson 11 found that 27% of the suicides occurred within the first year of the study. However, the timing of suicide risk, as it pertains to newly diagnosed mental disorders, is not fully clarified.
Tidemalm et al 7 used administrative data to examine the occurrence of suicide 25 years following diagnosis. They found that there was a significantly increased risk for suicide in the first year after diagnosis for most of the disorders. However, they included only patients who had been admitted for a suicide attempt in their study. In that study, the initial suicide attempt was used as the index point, not the onset of mental illness. Nordentoft et al 5 also used administrative data to determine the risk over time for suicide by mental disorder. Their study focused on lifetime risk of suicide and provided little statistics about the first few years after diagnosis. They created a healthy population matched only on sex and date of birth, failing to control for other possible confounders. Their study also only assessed the effect of comorbidity for substance use and unipolar affective disorder, while failing to examine the effects of other mental disorders. There does not appear to be a wellcontrolled analysis of the risk of suicide within the first year of diagnosis, despite the above studies suggesting that the early period of a person's mental illness is one of substantial vulnerability to suicide. Clarifying the risk in more discrete time intervals within the first year of diagnosis has clinical importance for treatment providers, services delivery, and risk assessment.
We endeavoured to examine the acute risk of suicide after diagnosis with a mental illness. We used the populationbased administrative Data Repository of the province of Manitoba. Propensity score matching was used to address potential biases associated with treatment seeking in previous studies that have used administrative data sources. The primary objectives were to examine the degree of risk for suicide and suicide attempts during the first year after the diagnosis of mental illness. We hypothesized that all of the mental illnesses would increase the risk of suicide to some degree, even after controlling for comorbidity, and that this risk would be highest closer to the point of diagnosis across disorders.
Résultats : Tous les troubles, sauf la démence, étaient indépendamment liés aux décès. Tous les troubles étaient liés aux tentatives de suicide. Le risque de mourir par suicide était particulièrement élevé dans les 90 premiers jours après le diagnostic initial pour de nombreux troubles, y compris la dépression (ratios de cotes corrigé [ 
Methods

Sample
Data were obtained from the Data Repository housed at the Manitoba Centre for Health Policy for the years 1995 to 2009, inclusive. The Data Repository is an administrative database that contains anonymized person-level health data for nearly all of the population of Manitoba (n = 1.2 million). Data for some military personnel and members of First Nations may not be available as these groups may receive treatment from providers funded by the federal government of Canada. Data within the Data Repository are coded using ICD-9-CM prior to April 1, 2004 , and ICD-10-CA after April 1, 2004. 12,13 The registry database contains information on age, sex, region of residence, and other demographic information. The physician claims and hospital admission databases contains information on individual outpatient visits as well as hospital admissions. In Manitoba's single-payer system, physicians file billing claims with diagnostic codes after treating patients. Hospital abstracts for patients treated are also collected, including the discharge diagnoses made by physicians.
Cohorts
Propensity score matching 14 was used to identify 3 control subjects for every identified case of suicide or attempted suicide (subjects). Propensity score matching uses confounding variables to predict the risk of the outcome(s), in this case with logistic regression. Subjects are then matched to control subjects who have similar predicted risk based on the matching variables. In this study, subjects and control subjects were matched on age, sex, income decile, region of residence, and marital status using a greedy matching algorithm. 15 Standard differences were calculated before and after matching to ensure that the propensity matching was effective at controlling the sample. The Kolmogorov-Smirnov 2-sample test for difference in distribution of propensity score was performed after matching.
Suicide and Suicide Attempts
The Vital Statistics registry of the province was used to determine cases of suicide. Suicide attempts were determined through analysis of physician claims and hospital admission records. The codes used to determine the occurrence of suicide and suicide attempts are as follows:
Suicide ICD-9-CM: E850.2, E850.9, E852.9, E862.9, E869.9, E950-E959 ICD-10-CA: X40-X42, X46, X47, X60-X84, Y87. 
Suicide attempt
Mental Disorders
The presence of physician-diagnosed depression, anxiety disorders, substance use, schizophrenia, dementia, and other psychosocial disorders was determined for the subjects. These disorders were determined using the definitions of the Manitoba Centre for Health Policy's concept dictionary. 16, 17 Owing to the coding structure in these data, it is not possible to differentiate between certain conditions, such as bipolar disorder and unipolar affective disorder. The codes used to define the categories of mental illness are detailed in the Manitoba RHA Indicators Atlas 2009. 18 Other psychosocial disorders included all mental disorders not specifically included in the 5 other mental illness categories and was used as a variable to control confounding. The timing of the outcomes following initial physician diagnosis of each mental disorder (within the study period) was determined. This was categorized in the following intervals: initial diagnosis occurring 1 to 90 days, 91 to 364 days, or 365 or more days prior to suicide or suicide attempt. If a mental disorder was diagnosed in more than one of these time periods, it was included only in the earliest period and excluded from the more recent time period(s).
Analysis
Conditional logistic regression was used to obtain the AORs and their 95% confidence intervals. Regression adjusted for the ADGs score. 19, 20 This score estimates the severity of illness for people based on their history of diagnosis using the ADGs system of classification. 19 The presence of all mental disorders was adjusted for simultaneously. Interaction effects were tested for each mental disorder assessed and age, sex, and income level. Analysis was performed for both death by suicide and suicide attempts with AORs derived for both outcomes. AORs were calculated for depression, anxiety disorders, substance use, schizophrenia, and dementia. The AOR was also calculated based on time since diagnosis for each of these disorders, using the time intervals listed above. Analysis was performed using SAS, version 9.2. 21
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Results
Sample
Information on the samples drawn from the Data Repository is provided in Table 1 . Standardized differences after matching were less than 2% for all of the matching groups.
The results of the Kolmogorov-Smirnov 2-sample tests were nonsignificant for both the suicide control group (KSa: 0.075; P > 0.9) and the attempt control group (KSa: 0.146; P > 0.9). A total of 2100 deaths due to suicide were identified between the years of 1995 and 2009 (12/100 000 per year).
We identified 6300 matching control subjects from the Data Repository. The subjects in the cohort were 74.3% male, and 22.7% of all subjects were married, compared with a provincial rate of 37.7%. The Data Repository undercounts people who are married, thus the real percentages are likely higher than the figures obtained in our study. 17 We identified 8641 people with an attempted suicide recorded in the Data Repository. Matching at a 3-to-1 ratio provided 25 923 control subjects. In this sample, 36.9% were male and 16.0% were married. Both suicide and suicide attempts were more common in the 3 lowest deciles of income.
Risk of Suicide by Mental Disorder
All 5 groups of mental disorders were found more often in people who died from suicide ( 
Suicide Risk According to Time Since Diagnosis
Analyzing the rate of death by suicide after initial diagnosis revealed that almost all of the disorders significantly increased the risk of suicide at almost every period after diagnosis (Table 3 ). There were no control subjects for anxiety patients in the first 90 days following a diagnosis, thus for anxiety only the time periods were defined as 1 to 180 days, 181 to 364 days, and 365 or more days. The only instances that were not significant were the periods of 181 to 365 days from diagnosis for people (subjects and control subjects) with anxiety (AOR 1.33; 95% CI 0.67 to 2.65) and of 365 or more days for people diagnosed with dementia (AOR 1.06; 95% CI 0.74 to 1.51). All of the disorders had higher AORs during the first 90 days after they were diagnosed. Only depression, anxiety, and dementia had significantly increased risk during the first year after diagnosis, compared with their risk after the first year.
Interactions Between Mental Illness and Demographics
There were several significant interactions found in the regression analysis. 
Risk of Attempted Suicide by Mental Disorder
The risk of suicide attempt by mental disorder is located in Table 5 depicts the risk of suicide attempt according to time since diagnosis by the 5 clusters of mental illness. The risk of having a suicide attempt was higher for all of the disorder categories at all time periods following their diagnosis, compared with the control subjects. During the first 90 days following a diagnosis, patients with depression and (or) anxiety were at the highest risk. The risk of suicide attempts was higher in the first year for subjects with dementia, substance use, and anxiety, compared with 365 or 
Suicide Risk Attempt According to Time Since Diagnosis
Interactions Between Mental Illness and Demographics
There were several significant interactions for the factors assessed for the risk of suicide attempts. Depression had a stronger association with suicide attempts for males than females (male: AOR 13.29; 95% CI 11.16 to 15.81, female: AOR 10.47; 95% CI 9.28 to 11.72; χ 2 = 4.85; df = 1; P = 0.02). Depression had a higher AOR for subjects over the age of 50 (<50 years: AOR 10.83; 95% CI 9.80 to 11.97, >50 years: 18.94; 95% CI 12.72 to 28.21; χ 2 = 7.12; df = 1; P = 0.008). The effect of depression was also higher among subjects at higher-income levels. 
Discussion
The large population-based and propensity-matched sample used physician diagnoses, provided an excellent ability to control for risk factors, and had very good statistical power. With these methodological strengths, it yielded novel findings on the acute risk of suicide and suicidal behaviour within the first months following initial diagnosis of mental disorders. Our study illustrates that the risk for suicidal behaviour is high, not only within the first year of diagnosis but also, and especially, within the first 3 months after diagnosis. These results underscore the early period of mental illness as a major risk period for increased morbidity and mortality.
The risk for suicide and suicide attempts was higher for disorders in the first year of diagnosis, the first 90 days in particular for people with depression or anxiety. Substance abuse and schizophrenia were exceptions in the case of suicide. The risk for people with these disorders appears to remain elevated, regardless of how long it has been since diagnosis. These findings agree with previous research that has shown a time-related component to suicide. [8] [9] [10] 22 One explanation is that people are diagnosed as having a mental illness at an acute stage of illness. Therefore, the high risk in the initial period of diagnosis merely reflects that they are currently in an acute stage. The period of 365 or more days may contain more time where the person is less acute or even nonsymptomatic. Another explanation is that this could reveal poor adjustment to the diagnosis. It is possible that people with a recent diagnosis with a mental illness not only are currently experiencing a high level of distress but also may have an expectation that their status of living would remain poor. Their expectations may contribute to a feeling of hopelessness that compounds on their acute illness. Over time, with treatment, expectations may become more optimistic and risk of suicidal behaviour may decrease concurrently.
Using schizophrenia as an example, people with good premorbid functioning (for example, higher intelligence and educational achievement) or good insight into their illness have an increased risk of suicide following diagnosis, compared with those with lower premorbid function. 23, 24 It has been suggested that this is due to these patients perceiving a greater level of personal deterioration from having schizophrenia. 23 It is possible that suicide may be considered to be an option for these patients, particularly early in their diagnosis. The increased AORs associated with schizophrenia in the first year were not significantly different, compared with the AORs for 365 or more days, could be explained by a lack of power. However, it is also possible that our study controlled for the secondary depression hypothesized in previous studies. 25, 26 Our study detected several interaction effects in the data. There was an interaction effect between sex and anxiety. Only females experience a higher risk of suicide owing to anxiety. This may explain some of the discordant findings 27 on the link between anxiety and suicide. Without stratification or adjustment for sex, it is possible that the link between anxiety and suicide among females would be lost. This is due to most suicides occurring among males, males who do not experience increased risk owing to anxiety. This finding has clinical implications for the treatment of anxiety disorder among females. Another interesting interaction is that depression and substance use had higher AORs for people in the middle-and top-income brackets than those in the bottom. Depression, in particular, had a very strong interaction; the AOR for those in the top-income bracket was twice that of those in the low bracket. This finding appears to support previous data suggesting that the effect of psychiatric conditions may be most severe for people with higher socioeconomic status. 28 Agerbo 28 suggested that a rapid loss of status or social integration for people with higher status may be the cause of this additional risk. It is intuitive that people with more to lose react more negatively to social decline, whether this decline is actual or merely perceived. A similar interpretation would be that there is a risk saturation effect. Specifically, the more risk factors a person has, the less effect adding another risk factor has on their risk. This is supported by the income interaction findings, as well as the sex interaction findings. Females have increased risk from anxiety disorders for suicide, whereas males have increased AORs from some disorders (depression and substance use) for suicide attempts. The increased risk occurs for sex, which is at the lowest baseline risk; females are at lower risk for suicide, males at lower risk for attempts. Another possibility is that there a stress threshold for suicidal behaviour.
Strengths and Limitations
Our study used a population-based sample to detect all cases of suicide attempt and death in Manitoba. Propensity score matching identified 3 control subjects for every subject. These data provide excellent power, and the ability to reduce the confounding effect of demographic factors related to suicide. Importantly, our study controlled for all of the mental illnesses simultaneously to prevent the results from being confounded by comorbidity. The large population-based sample also provided excellent power for analysis. As it captures all confirmed suicides within the province of Manitoba, it should also be representative of the general population. Our study relies on physician-based rather than self-report data. The data are also not subject to recall bias.
The main limitations with these data result from the use of administrative data that were not collected with research purposes in mind. This means that we are limited by the diagnostic coding used by physicians and hospitals, such as coding major depressive disorder and bipolar disorder under the same code. Another limitation is the inability to adjust for factors that are not covered in the administrative data. Factors such as stressful life events, childhood adversity, and similar nonmedical factors could not be measured and adjusted for in the analysis. Other limitations of our study include its inability to adjust for the severity of the disorder, the treatments used by the patients, and whether patients adhered to the treatments they were prescribed by their physicians. Our study is also limited to including only people who receive medical care owing to a suicide attempt or whose death is classified as a suicide. This means that some cases will be missed. Additionally, not all people with mental disorders seek treatment, and these people would not be properly classified in this analysis. 29 Any reduction in the risk of suicidal behaviour owing to treatment will reduce the effect size of the conditions. However, this analysis provides data that are reflective of the current risks with the current Manitoba health system. The failure to capture people who are mentally ill but are not diagnosed by physicians will likely lead to a reduction in the apparent effect size of any disorder that increases suicide risk. Using a propensity score to determine control subjects may not entirely control unobserved confounding factors that may be relevant. 30 There are also differences between the timerelated AORs and the nontime-specific AORs, owing to the inclusion of substance use diagnoses that might have been suicide attempts. Someone who attempted suicide using drugs might have received a substance use diagnosis in hospital that would be included in this diagnosis. As the time-related diagnosis covers the time prior to the outcome event, it would not be affected by this coding and this explains the lower AORs found for substance use in the time-related analysis. It is also possible that patients would be diagnosed with mental illness when they present with their suicide attempt (that is, the doctor assign a diagnosis partially due to the suicide attempt). However, most conditions were significant in the time-based risk analysis, where presentation diagnoses were not used. Therefore, any bias introduced by this coding is not causing the significant test results of the nontime-based analysis.
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